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.-3hstrucr: The Geospace Sciences SR&T award NAGS- 12648 “Studies of polar mesosphenc clouds 
from obsenations by the Student Nitric Oxide Explorer’’ has been completed. The project was very 
successful in completing the proposed objecti~es and brought forth unexpected results in the study of 
Polar \lesosphenc Clouds (PMCs). This v+ork has provided key results to the community, provided 
1 aluable experience to hvo students, and inspired nelv research and collaborations lvith other research 
groups. Here ~e hriefl? summarize the progress and the scientific results. 

Ths p r i m a r ~  goal of tiis projcci u as to dereniiine rhs climatologj of Polar Mesospheric Clouds 
(P t tCs  J This object11 e IS being carried out though analysis of data from the Student Xitnc Oxide 
Explorer (SVOE) satellite that began making obsenations in 1998 and continued to make observations 
through December 13,2003. The WOE obsen ations were compared with similar observations by the 
Solar Mesosphere Explorer (SAME) satellite that obsened during the period 1981 - 1985. 

The project had the folloning goals: 

To deterniine the current climatology of PMC occurrences. The SNOE data is used to 
determine the frequent) of occurrences of PMCs as a function of time and location. 
To deterniine the long-term ~rariabilitj of PMC climatology. The SNOE climatology wdl be 
compared 10 a similar climatology based on SME data. The difference in climatology ~ 1 1 1  be 
indtcatik e of changes in the rate of occurrence of PMCs. 

XYOE P-ZfC Dumbuse: 

Because P14C obsenations are made serendipitously on SNOE rather than a planned observation, 
special changes to the data reduction sofbvare had to be implemented in order to determine the 
presence and strength of PMCs. In particular the algorithm that registers the measured UT radiance 
profile in altitude 11 as found to break down when PMCs that were bright relative to the LJ” Rayleigh 
peak \yere encountered. A new algorithm was developed and implemented for the entire 6 year SNOE 
database. 

I t  \I as discovered that a significant contribution from high altitude NO emissions contaminated the 
SNOE determinations of PMC brightness. A new algorithm M. as developed to remove this signal. The 
algorithm has been implemented and the entire WOE PMC data base has been reprocessed. 



The follo\\-ing ncn scientific results ha\-e been obtained: 

0 ii-ith the data processing impro\ enients. the SNOE obsenred P3IC brig'nmess ha\ e become more 
similar and in fact brighter than the SME observed brightnesses, this has \ alidated the result of 
other researchers that PhlCs ha\ e in fact become brighter since SME. This is a ne\\ indication of 
global change in the mesosphere. 

0 A graduate student n ho is part of the SNOE PMC team has disco\ ered the signature of planetary 
\I a\ es in the SNOE data. In her dissertation. n hich u as completed at the end of the second year of 
this progmm she demonstrated the sensitii3-y of PMC formation to small djnamically produced 
changes in rcmperature. These results were published in Gruphi m a l  Research Letters, see beloit 
for reference. 

0 One of lhe most fascinating ne\v results from the SNOE data is the suggestion of a contribution to 
P l l C  f ~ r n ~ a i i o n  from rocket launches. Ste\ ens et al. from Ya\ al Research Laboratop (NRL. 1 ha1.r 
made the pro\-osati\ t suggestion that I4$3 from large rockets and the space shuttle exhaust ma)' be 
trsnsporttd ro hi& lalittides ;\.here it can make a significant coiltribution to PMC formation. SNOE 
data 1iax-s pro\ ided preliminan. support to for this idea by shelving some correlation to the timing 
of rocket launches. A paper to GropliJ.sicd Research Leftem appeared on this topic and future 
\I ork \vi11 explore these results in detail. 

0 SNOE has showed that there are significant differences between Northern and Southern PMC 
morpholoa. Southern clouds also shour a greater influence from dynamics. This topic has been of 
key interest IO the conmunit) and was the subject of several invited talks by the PI at international 
conferences I1 is discussed in the recentl? accepted paper by Baile) et a]. and i h  the topic of a ne\\ 
publicarion in de\ elopnient. 

0 sNOE h a  re\ ealed that d! namical influences are keq drivers in PMC kanabili3. In addition to the 
planetar?. 1% a\ e signatures published earlier. other signatures of d?namics ha\ e been disco! ered 
The sources of these signatures ha\ e not let been identified but ha\ e also recent11 been disco\ errd 
in other data sets SNOE has pro\ ided crucial guidance in the question of d! namical influences on 
PILICs. In this \\ a? 11 has pia) ed an important role in the communitj. 

0 The program partially supported one graduate student to complete her dissertation and provided 
assistance in her post doctoral fellowship: Aimee Merkel (now working at NCAR). 

0 One UAF undergraduate student, Justin Carstens, was supported by this grant. His research 
resulted in an ,4GC presentation \vith the student as lead author. 

0 \e\\ collaborations ha\ e been begun that ha\ e resulted in both scientific presentations and ne\\ 
proposals. These include collaborations \\ ith NRL looking into PMC formation from rocket 
exhaust, Uni\ ersity of Colorado looking at PMC water content. W A R  looking at dynamical 
influences on PMCs, and University of Alaska (Richard Collins) looking at comparisons betu een 



satellite and I 11) 2R ohsen arions In addifion, nca collaboratrons drt‘ bemg de\ eioped \\ Ith l-ranz- 
Josef Luebken 111 Gernian! JVe are particularly proud o f  the ne\< research that SNOE Ph4C 
&sen ations ha\ e inspired. 

Sumrrous talks at scientific meetings haLe been gh en (XGC‘. LPMR. C’OSI’AR). 

T\x o papers i1ax.e been published: 

Bails!. S. M., A. 14‘. Merkel. G. E. Thomas. and J. N. Carstens, Obsenations of Polar h4esospheric 
Clouds from the SSOE satellite, 20004JDO05422, Accepted to J. Geoplzj.. Res., 200.1. 

Merkel. A. W.. G. E Thomas. S. E. Palo, and S. M. Bailey. Obsenations of the 5-da) planeta9 \<axe 
in PhlC measurements from the Student Nitric Oxide Explorer Satellite. Groph\.s Res Leu.. 30 ( 4 ) .  
10.1029 3002GL.016523.2003. 

I \A oilid 1-r p l e ~ ~ d  ict ssnd :epics of the paper> or to pro\ ;de an:, f w h e r  details on the results of thih 
prog-ram e tdhe s i t a t  pride In the SNOE miwon and the insight ue ‘ \ e  been able to gain into P \ K  
niorpbolog? and pfi? sics 
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